We have studied the Saffman-Taylor instability in a Hele-Shaw cell containing the nematic liquid crystal 4, 4'-n-octylcyanobiphenyl (8CB). Air injected into the center of the cell gives rise to viscous fingering patterns, which show a sequence of dense-branching, dendritic, dense-branching morphologies as a function of temperature. A qualitative explanation of these morphological transitions is given in terms of the flow alignment of the director field and the resulting anisotropic viscosity in the nematic phase of the liquid crystal. The fingering patterns were digitized; analysis of the resulting data shows that while the perimeter of the pattern is fractal, the pattern itself is not. The extent to which the pattern is space filling depends on the morphology and this quantity may serve to indicate the morphological transitions.
INTRODUCTION
Much interest has been displayed recently in the structure of the interfacial patterns obtained when a lowviscosity fluid displaces a high-viscosity one in a HeleShaw cell. The typically ramified fingering patterns arise from a competition between surface tension and the instability due to the viscosity difference of the two liquids. The role of anisotropy in determining the morphology of these interfacial patterns is a question of fundamenta1 importance. In this paper we report the results of experiments on a liquid crystal system demonstrating the effects of anisotropy on interfacial pattern selection. Systems consisting of isotropic fluids have been studied experimentally. ' In general, the patterns obtained are characterized by tip splitting and belong to the nonfractal dense-branching morphology.
In the limit of vanishing interfacial energy between the two fluids, the patterns are similar to the fractal morphology encountered in diffusion-limited aggregation. ' In the presence of anisotropy, the tips of the viscous fingers may become stabilized, and dendritic patterns can then be observed.
In the case of isotropic fluids, the anisotropy has been introduced by engraving a grid on one of the plates of For a typical nematic, both a2 and a3 are negative and a3/a~& 1; consequently, there exists an equilibrium angle eo between 6' and V, for which I vanishes, given by +o 3~22
In the above geometry a nematic director under shear tends to be aligned in the (z-y) plane with an angle 60 to the Row velocity. Bo and its temperature dependence can be determined from birefringence measurements. ' Gleeson for their help with the manuscript.
EXPERIMENTAL

